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NCI is Utilizing Informatics to 

Integrate Cancer Information 



The caBIG® Initiative

caBIG® is an a virtual web of interconnected data, individuals, and 
organizations that redefines how research is conducted, care is provided, 
and patients/participants interact with the biomedical research enterprise.

caBIG® Vision

• Connect the cancer research community through a shareable, 

interoperable infrastructure

• Deploy and extend standard rules and a common language to more 

easily share information

• Build or adapt tools for collecting, analyzing, integrating and 

disseminating information associated with cancer research and care



Clinical Research

PathologyMolecular Biology

Imaging

Molecular Medicine

caBIG® Capabilities Enable 
Discovery > Clinical Research > Clinical Care



Clinical Research

PathologyMolecular Biology

Imaging

• Track clinical trial 

registrations

• Facilitate automatic 

capture of clinical 

laboratory data

• Manage reports 

describing adverse 

events during clinical 

trials

• Combine proteomics, 

gene expression, and 

other basic research 

data

• Submit and annotate 

microarray data

• Integrate microarray 

data from multiple 

manufacturers and 

permit analysis and 

visualization of data

• Utilize the National 

Cancer Imaging Archive 

repository for medical 

images including CAT 

scans and MRIs

• Visualize images using 

DICOM-compliant tools

• Annotated Images with 

distributed tools

• Access a library of well 

characterized, clinically 

annotated biospecimens

• Use tools to keep an 

inventory of a user’s 

own samples

• Track the storage, 

distribution, and quality 

assurance of specimens

Molecular Medicine

caBIG® Capabilities Enable 
Discovery > Clinical Research > Clinical Care



caBIG® and Clinical Research

Sample capabilities and tools:

• caBIG® -compatible Commercial Electronic 

Data Capture system available through 

Cancer Community-wide license 

(annoucement of selection in next couple of 

weeks)

• Clinical data exchange (caXchange)

• Virtual clinical data warehouse 

(CTODS)

• Study participant registry (C3PR)

• Study participant calendar (PSC)

• Adverse event management 

(caAERS)

• caBIG® -compatible systems 

architecture (caGrid)



caBIG® and Life Sciences

Sample capabilities and tools:

• Biobanking management systems 

(caTissue Core)

• Microarray data management system 

(caArray) 

• Genome-wide data management 

system (caGWAS)

• In vivo image repository (NCIA)

• Virtual clinical data warehouse (CTODS)

• Microarray gene expression and 

sequence data analysis

(geWorkbench)

• caBIG® -compatible systems 

architecture (caGrid)



Data Sharing and Security

Sample resources:

• caBIG® Policies

• Processes and Best Practices

• Model Documents



caBIG
®
: an open 

SOA with 

shared

community  

semantics



The glue that binds parts together

is middleware infrastructure

Shape of boundary
is defined in APIs

Boundaries and Interfaces

• Focus on boundaries and interfaces, 
how things fit together, not on the 
internal details 

• Once they’re built: assume that will be 
diverse & changing



Standards-based Interoperability: 

caCORE

• Community driven

• Dynamic implementation

• Built to be upgraded as standards 

“harden”, and domains expand biomedical objects

common data elements

controlled vocabulary



caGrid 1.1 Conceptual View



Connected with caBIG®

• caBIG® adoption is unfolding in:

• 56 NCI-designated 

Cancer Centers

• 16 NCI Community 

Cancer Centers

• caBIG® being integrated into federal health 

architecture to connect National Health 

Information Network

• Global Expansion

• United Kingdom

• China

• India

• Latin America

NCI-Designated Cancer Centers, 

Community Cancer Centers, and 

Community Oncology Programs



caBIG® Enterprise Support Network: 

Knowledge Centers

• caGrid: The Ohio State University and The Ohio State Comprehensive Cancer 

Center, with the University of Chicago and the Argonne National Lab 

• Clinical Trials Management Systems: Duke University Comprehensive 

Cancer Center, with Robert H. Lurie Comprehensive Cancer Center at 

Northwestern University, Cancer and Leukemia Group B – Information 

Systems (CALGB-IS), and SemanticBits 

• Data Sharing and Intellectual Capital: University of Michigan

• Molecular Analysis Tools: Columbia University Herbert Irving 

Comprehensive Cancer Center with The Broad Institute of MIT and Harvard 

• Tissue/Biospecimen Banking and Technology Tools: Siteman Cancer 

Center, Washington University at St. Louis 

• Vocabulary: Mayo Clinic with SemanticBits



Interoperability Goes Global 

• UK National Cancer Research 

Institute (Shared interoperable 

biomedical infrastructure)

• China/Shanghai Center for 

Bioinformatics Technology Beijing 

Cancer Hospital (caBIG® technology 

for life sciences and clinical research)

• Indian National Knowledge 

Commission (Nationwide IT 

infrastructure linking all universities, 

major hospitals, research labs and 

libraries; cancer and beyond)

http://www.ncri.org.uk/default.asp
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caBIG
®

and The 

Cancer Genome 

Atlas (TCGA)



Three forms of cancer

glioblastoma multiforme

(brain)

squamous carcinoma

(lung)

serous

cystadenocarcinoma

(ovarian)

Multiple data types

• Clinical diagnosis

• Treatment history

• Histologic diagnosis

• Pathologic status

• Tissue anatomic site

• Surgical history

• Gene expression

• Chromosomal copy 

number

• Loss of heterozygosity

• Methylation patterns

• miRNA expression

• DNA sequence

Connecting multiple sources, experiments, and data types

12 Organizations

Biospecimen Core

Resource

7 Cancer Genomic

Characterization 

Centers

3 Genome

Sequencing

Centers

Data Coordinating 

Center



A single web-based portal for all analyses – http://cma.nci.nih.gov
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A single web-based portal for all analyses – http://cma.nci.nih.gov



Comprehensive Summary

Exon-array expression

under overmedium

Somatic mutation

Validated Unvalidated

Copy Number (Tumor –Normal value)

-0.2—0.2-0.5-1.0-1.5-2.0 0.5 1 2 4

Methylation

0.25 0.75



Normal

Tumor

Putative somatic mutations can be manually reviewed 

Example: a frameshift mutation in EGFR in paired tumor/normal



Access proteins from 

alternative splicing

Click to get 3D viewer

Protein structure view of EGFR mutations



Big, highlighted 

atoms refer to 

the mutated 

amino acids 

(show in red in 

the bottom 

panel). You can 

also click on the 

mutated amino 

acid (shown in 

red) to turn on or 

off a specific 

mutation

3D Structure Viewer



Gene expression analyses related to clinical outcome



High order analyses: Pathways



EGFR network mutation profile through CMA



caBIG®: Power of Connection


